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Applicatian Number 10/004,536 

RespoDaive to Office Action mailed December 28, 2004 

This ameadmcnt is responsive to the Office Action dated December 28, 2004. Applicants 
have amended claims 1, 2, 7, 9. 11-15, 18, 24, 30-32, 34 and 35, and cancelled claims 10 and 33. 
Claims 1-9, 1 1-32, 34 and 35 are pending upon entry of this Amendment. 

As a preliminary comment, it appears the Exajtriner inadvertently included claims 2 and 3 
in the rejection under 35 U.S.C. 102(e). Although initially listed as rejected under 35 U.S.C. 
102(e), the Examiner failed to comment on these claims. Instead, the Examiner discussed daims 
2 and 3 with respect to 35 U.S.C. 103 (a). For purposes of this response, Applicants assume 
claims 2 and 3 stand rejected under 35 U.S.C 103(a). Applicants respectfully request 
clarification from tihe Examiner on this point. 

Claim Re|ecHon Under 35 U,S,C, § 102 

In the Office Action, the Examiner lejected claims 1, 4-9 and 12-17 under 35 US.C. 
102(e) as being anticipated by Sugai et al (USPN 6,671,277). AppUcants respectfully traverae 
the rqection to the extent such rejection m^ be oonsidoed applicable to the amended claims. 
Sugai et al. ('*Sugai") ftils to disclose each and every feature of the claimed invention, as 
required by 35 U.S.C 102(e)^ and provides no teaching that would have suggested the 
desirability of modification to include such features. 

Claims 1, 4-8 

Applicants' claim 1, as amended, is directed to a routing component that includes a first 
interface to communicate data with a first network intaface and a second interface to 
communicate data with a second network interface, wherein the first interfece and the second 
interfece are integrated within a single integrated circuit Amended claim 1 further require the 
routing component to include an ^bedded memory within the integrated cixxiaiit to buffer data 
communicated in a first direction fiiom the first interface to the second interface, and a memory 
interface to couple the integrated circuit to an external memory for buSedzig data communicated 
in a second direction from the second intcr&ce to the first interface. 
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As described in the prcsoit application, a router architecture buffers data forwarded in 
one direction (e.g., inbound data) differently fix^m data forwarded in an opposite direction (e.g., 
outbound data). For example, pg. 6, 11. 8-16 of the present application states: 

In the scalable router arrangement, data communicated Jrom a faster interface to 
a slower interface is stored in an external memory associated with the routing component 
that received the data. Thus, for example, data received via the crossbar arrangement is 
buffered in the external memory before being output via a WAN interface. Data 
communicated from the WAN interface to the crossbar arrangement, on the other hand, is 
stored in an embedded memory device. ... 

Thus, as illustrated by this example, the described routing architecture may utilize an internal 

embedded m«noty when fbiwarding data from a slower interface (e.g., a WAN interface) to a 

faster intofacc (e.g., a switch fabric). However, the same routing component may use an external 

memory when forwaniir^ data in an opposite direction jfirrni flie fester interface to the slower 

interface. 

In general, Sugai describes a router having a plurality of routing processors 10 coupled by a 
crossbar switch 20. According to Sugai, each of routing i»DOcessors 10 includes a transfer engine 
1 3, a search engine 14, a header RAM 1 1 , a packet buffer 1 2, a route table 1 5, an ARP (address 
resolution protocol) table 16, and a filter/QoS (flow search table) 17.^ Sugai states that "[t]he 
search engine 14 is configured with "an exclusive LSI (Large Scale Integrated Circuit) or the like 
hardware capable of high-speed processing.*'^ Thus, contrary to the Examiner's assertion, this 
statement at least implies that header RAM 1 1 and packet buffer 1 2 are separate integrated 
circuits and, therefore, are not embedded memories. 

Moreover, Sugai makes clear that header RAM and packet buffer 12 are used to buffer 

packet data in the same manner when transferring inbound packets and outbound packets. For 

example, with respect to FIG. 3, Sugai states: 

First, when a packet is input to a first network interface 30 through the network 
through apart, the first network interface 30 transmits it to the transfer engine 13. The 
transfer engine 13 stores the received packet in the packet buffer 12 (S30I). Also, the 
transfer engine 1 3 extracts only the header of the input packet and by adding the internal 
header, forms header information, which is stored in the header RAM 11 (S301). 

In the transfer engine 13, an output packet is produced (S305) based an the packet stored 
in the packet buffer 12 and the header information (including the transjer control 

' Col 5, n. 8-13. 
*Col.5,n.)4.17. 

-9- 

PAGE 11/17 ' RCVD AT 3/18/2005 2:43:46 PM [Eastern Stan^ 



03/18/2005 13:43 6517351102 



SHUMAKER & SIEFFERT 



PAGE 12/17 



Applicatioti Number 10/004,536 
Responsive to Office Action mailed I>eccmber 28, 2004 

information) stored in the header RAM IL The transfer engine 13 outputs the output 
packet thus produced to the destination. In the case where the transfer route is 
associated with any other routing processor 10, the transfer engine 13 sets the packet 
in queue for the buffer of the particular other routing processor 10, while in the case 
where the transfer route is associated with the network interface 30 of the local routing 
processor 10, the transfer engine 13 sets the packet in queue for the corresponding port 
40 (emphasis added). 

Thus, Sugai fails to teach or suggest a routing coraponent having an embedded memory within 
an integrated circuit to buffer data conununicated in a first direction from the first interftce to the 
second interface, and a memory interface to couple the integrated circuit to an external memory 
for buffering data communicated in a second direction fix)m the second interface to the first 
interface, as required by amended claim 1 . Quite the contrary, Sugai utilizes the same buffering 
scheme for inbound packets forwarded fi^om the network interface to the crossbar switch and for 
outbound packets forwarded from the crossbar switch to the network interface. Sugai contains 
no teaching or suggestion of a routing component that utilizes different buffering schemes when 
forwarding packets in opposite directions between the same two interfiwjcs. 

With regard to claims 4 and 5, Sugai fails to teach or suggest a routing componait that 
utilizes an embedded memory to buffer data received from a ivide area network (WAN) and 
forwarded to a switch fiibric, and that uta.izes an external memory to buffer data received from 
the switch febric and forwarded to the WAN. 

Wifti regard to claim 7, Sugai feils to teadi or suggest a routing component that is 
in:5)lem«ted using a single application specific integrated circuit (ASIC). As described above^ 
Sugai states that **[t]he search engine 14 is configured with "an exclusive LSI (Large Scale 
Integrated Circuit) or the like hardware capable of high-speed processing/'^ This clearly 
indicates that header RAM 1 1 and packet buffer 12 are separate ftxjm the integrated circuit 
containing the search engine 14. Consequently, Sugai fails to describe a routing component that 
is implemented using a single ASIC, as required by claim 7- 

CMms9^12'17 

Independent claim 9 is directed to a network element having a first network interface, a 
second network interfece, and a routing componoit formed in an integrated circuit, wherein the 
routing component has an mbedded memoiy within the integrated circuit Claim 9 further 

^Col. 5,11. 14rl7. 
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requires a second tnemoiy external to the routing coinporieat, wherein the routing component 
buffers data in the embedded memory that is communicated in a first direction from the first 
network interface to the second network int^face, and x^erein the routing component buffers 
data in the second memory that is communicated in a second direction fixmi the second network 
interface to the first network interface. 

In contrast, Sugai describes a routing processor that utilizes a packet buffer and a header 
RAM to buffer packets. Sugai makes clear that the routing processor uses the same buffering 
scheme for inbound packets forwarded firom the network interface to the crossbar switch and 
outbound packets forwarded ftom the crossbar switch to the network interface. Sugai contains 
no teaching or suggestion to utilize different buffering schemes when forwarding packets in 
opposite directions between the same two interfaces. 

Consequently, Sugai fails to teach or suggest a routing component that buffers in an 
embedded memory data that is comtnunicated in a first direction fi'om the first network interface 
to the second network interface, and buffers in an e?ctemal memory data that is communicated in 
a second direction from the second network interface to the first network intcrfecc, as required by 
Applicants' amended claim 9. 

Similarly, Sugai fails to teach or suggest a routing component that utilizes an embedded 
memory to buffer data communicated in a first direction fi-om a WAN to a switch ftbric, and 
utilizes an external memory for buffering data communicated in a second direction firom the 
switch fabric to the WAN, as generally requii^i by claims 12 and 13, respectively. 

With regard to claim 1 5, Sugai fails to teach or suggest a routing component tfiat is 
implemented using a single ASIC. As described above, Sugai indicates that header RAM 1 1 and 
packet buffer 12 are separate fixmi the integrated circuit that contains search engine 14. 
Consequently, Sugai fails to describe a routing con4)oncnt that is implemented using a single 
ASIC, as required by claim 15. 

Claims 1 4, 1 6, 1 7 depend fiiom claim 9 and are allowable for at least the reasons the 
reasons states above. 

Sugai fails to disclose each and every limitation srt forth in claims 1, 4-9 and 12-17. For 
at least these reasons, fiie Examiner has failed to establish a prima facie case for anticipation of 
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Applicants* claims 1, 4-9 and 12-17 under 35 U,S,C, 102(e) as araeaded. Witbdrawal of this 
rejection is requested. 

Claim Rejection Under 35 U,S.C, § lO^t 

In the Office Action, the Examiner rejected claims 2, 3, 10, U, and 18-35 \inder 35 
U.S.C. 103(a) as being unpatentable over Sugai in view of Erimil et al (USPN 6,745,246), 
Applicants respectfully traverse the rejection to the extent such rejections may be considered 
applicable to the clairus as amended. The apphed references fail to disclose or suggest the 
invKitions defined by Applicants' claims, and provide no teaching that would have suggested the 
desirability of tnodification to arrive at the claimed invention. 

aaims2,3, 10, 27, lS-29 

With respect to independent claims 18 and 24, Sugai fails to teach or suggest an 
integrated circuit that comprises an embedded memory to buffer data communicated in a first 
direction fixwn the first interface to the second interface, and an interface to a memory external to 
the IC for buffering data comnmnicated in a second direction from die second inter&ce to the 
first interface. 

In contrast, Sugai describes a routing processor that utilizes a packet buf&r and a header 
RAM to buffer packets. Sugai makes clear that the routing processor uses the same buffering 
sdieme for inbound packets forwarded fiom the network interface to the crossbar switch and 
outbound padcets forwarded fixmi the crossbar switch to the network interface 

Erimil fails to address these deficiencies of Sugai. In general, Erimil describes a networic 
switch for modifying a bandwidth request between a requestor and a router. As described in 
reference to FIG. 2, the Eri.mj.1 switch includes an 'Integrated multiple port n^ork switch 40" 
and an external buffer memory 42 for storing frame data. At col. 6» 11. 23-24, Erimil states that 
buffer memory 42 is used to store data fi:ames while switching logic 52 is processing forwarding 
decisions for the received data packets. Erimil makes clear that external buffer memory 42 is 
used to buffer frame data when forwaxding the frames between any of the network swi tch ports 
46. 

Thus, neither Sugai nor Erimil contain any teadiing or suggestion to utilize different 
buffering schemes when forwarding padcets in different directions between the same two 
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interfaces. As a result, neither Sugai nor Erimil teach or suggest an integrated circuit that 
comprises an embedded memory to buffer data communicated in a first direction fi-om the first 
interface to the second interface, and an interfece to a memory external to the TC for buffering 
data communicated in a second direction from the second interface to the first interface, as 
required by independent claims 1 8 and 24, 

Applicants have amended daim 2 to require that the routing component include a first 
control unit to bufFer in the embedded memory data that is received fi^m the first interface and 
forwarded to the second interface, and a second control unit to buffer in the external memoxy 
data that i$ received fix)m the second interface and forwarded to the first interface. In contrast 
with these requir^ents, Sugai describes a router in which each ix)uting processor inchides a 
single transfer engine that utilizes the same buffering scheme for inbound forwarded firam the 
network interface to the crossbar switch and outbound packets forwarded from the crossbar 
switch to the network interface. Similarly, Erimil describes a switch having a single control unit 
(switdiing logic 52) that utilizes flie same buffering scheme to buffer frame data when regardless 
of the direction the frame data is forwarded between network switch ports. 

With respect to claims 3, 1 1, 12, 26 and 27, for at least the reasons stated above, neither 
Sugai nor Erimil teadi or suggest a router that utilizes an embedded memory to buffer data 
communicated in. a first direction firan a wide area network (WAN) to a switch fabric, and 
utilizes an external memory jfor buffering data communicated in a second direction from the 
switch fabric to the WAN. Moreover, neither Sugai nor Erimil teach or suggest a router that 
utilizes an embedded memory to bufFer data communicated in a first direction from a first 
interfece to a second interface, and utilizes an external memory for buffering data communicated 
in a second direction from the switch fabric to the WAN, wherein the external memory has a 
greater storage capacity than the embedded memory. 

Claims 30-34 

Applicants have amended claim 30 to redte: 

A method for communicating data using a network router, the method comprising: 
receiving inbound data from a first interface via a first routing component; 
buffering the inbound data within an embedded memory internal to the first 

routing component; 

forwarding the inbound data from the first routing component to a second routing 
con^onent via a switch; 
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receiving outbound data with the first routing component from the switch: 
buffering the outbound data within a memory external to the first routing 

component: and 

forwarding the outbound data to the network first interface. 
As discussed above, neither Sugai nor Erimil contain any teaching or suggestion to utilj;Ee 
different buffeing schemes when forwarding packets in different directions between tibie same 
two interfaces. For at least this reason^ neither Sugai nor Erimil teach or suggest the 
tequirements of atnended claim 30. 

With respect to claim 32, for at least the reasons stated above, neither Sugai nor Erimil 
teach or suggest: receiving inbound data from wide area network (WAN) via a first routing 
conqjonent; buffering die inbound data within an embedded memory internal to the fu^t routing 
component; forwarding the inbound data from the first routing component to a second routing 
component via a switch; receiving outbound data with the first routing component from the 
switch; buffering the outbound data within a memoiy extonal to the fii^t routing component; and 
fonvardiug the outbound data to the network first interfece. 

Claim 35 

With respect to claim 35, as described above, neither Sugai nor Erimil teadr or suggest a 
routing arrangement in whidi at least one routing component comprises: a first interfece to 
communicate data with a network; a second interface to communicate data with the crossbar 
arrangement; an embedded memory to buffer data communicated in a first direction fiom the 
first interface to the crossbar arrangement; and an external memoiy interface to a memory 
ejtteraal to the routing device for buffering data communicated in a second direction from the 
crossbar arrangement to the network. 

For at least these reasons, the Examiner has feiled to establish a prima iacie case for non- 
patentability of Applicants^ claims 2, 3» 10, 11, and 1 8-35 under 35 U.S.C. 103(a)- Withdrawal 
of this rejection is requested. 
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CONCLUSION 

All claims in this application are in condition for allowance. Applicants respect&lly 
request reconsideration and prompt allowance of all pending claims. Please charge any 
additional fees or credit any overpayment to deposit account number 50-1778. The Examiner is 
invited to telephone the below-signed attorney to discuss this application. 

Date: By: 

SHUMAKER& SIEFFERT, P.A. Name: Kent J. Sieffert ^ 

8425 Seasons Parkway, Suite 105 Reg. No.: 41,312 

St Paul, Minnesota 55125 
Telephone: 651.735.1100 
Facsimile: 651.735.1102 
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